Many apparent interspecific mutualisms are poorly understood. Although theory has focused on the various evolutionary problems peculiar to mutualism, especially the need to identify mechanisms that protect a mutualism from cheating or exploitation, there are relatively few quantified examples of how organisms actually interact. Oxpeckers are believed to benefit their mammalian hosts by reducing tick loads, an assumption based on the fact that the birds include ticks in their diet. I watched red-billed oxpeckers foraging on domestic cattle in the Limpopo Valley between August 1996 and September 1997. From focal watches of 41 individually colour-ringed oxpeckers, I found that birds fed mainly on wounds, in ears and by 'scissoring' with the bill (a distinctive feeding technique). Observable tick feeding represented a very small percentage of their foraging time. Based on oxpecker behaviour at feeding sites, blood from open wounds appeared to be the favoured food: oxpeckers displaced each other significantly more, and were significantly less likely to be deterred by the cows' attempts to remove them, when feeding on a wound than at other feeding sites. The preference for blood, the inability of cows to prevent oxpeckers feeding on blood and the relatively small amount of visible tick feeding suggest that, certainly for cattle, oxpeckers may not be beneficial. However, as cows have not coevolved with oxpeckers, these results may not be representative of oxpecker relations with native African mammalian hosts.
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Over 90% of mutualism studies are of plant-animal interactions; of these, 83% involve pollination and/or seed dispersal and are generally diffuse, facultative relationships (Bronstein 1994b). Close, obligate mutualisms of any kind appear to be rare and between vertebrates are limited to two examples: the cleaner fish of tropical reefs and the oxpeckers of sub-Saharan Africa. These symbioses share many features. Both involve a smaller specialist species 'cleaning' a larger 'client' species. The relationship is obligate for the former and nonobligate but apparently beneficial to the latter. Cleaner fish have been shown to reduce parasite loads for one host species (Grutter 1999), although other experimental attempts to quantify such benefits have been unsuccessful (e.g. Youngbluth 1968; Losey 1972; Gorlick et al. 1987; Grutter 1996) . This may be because previous authors had used different measures to Grutter, but also leaves open the possibility that the relationship is not always a mutualism, an idea first suggested by Gorlick et al. (1978) and one consistent with the concept of symbiotic continua (Bronstein 1994a).
Oxpeckers are less widely used as an example, but the oxpecker-mammal symbiosis is still generally believed to be a classic instance of mutualism (Dickman 1992; Connor 1995) , the birds depending on the mammals for food, the mammals benefiting from ectoparasite reduction. Although the relationship appears to be obligate for the birds, however, it is not known what benefits, if any, accrue to their hosts, and there have been no rigorous field studies to test this assumption. While the oxpecker diet ranges from ixodid ticks to dead skin (see Table 1 for a summary), the majority of authors agree that oxpeckers are tick specialists (e.g. Moreau 1933; Attwell 1966; Stutterheim et al. 1988 ). Yet whatever forms the mainstay of their diet (which may itself vary from place to place and host to host), oxpeckers are very far from having a specialized diet, however specialized their niche (Table 1) .
Knowledge of what oxpeckers eat is derived largely from analyses of stomach contents and regurgitated hair pellets. These are useful indicators of diet content, as are ad libitum observations, but they tell us nothing about general foraging preferences or the intake rate of the various items. There are also few data on host responses to oxpecker attention. Here I present results from the first
